Differential neuronal activation in the hypothalamic paraventricular nucleus and autonomic/neuroendocrine responses to I.C.V. endotoxin.
The paraventricular nucleus (PVN) of the hypothalamus is a key site for regulating neuroendocrine and autonomic activities. To study the role of the PVN activation in brain inflammation-induced autonomic/endocrine responses, lipopolysaccharide (LPS; 0.5 or 5 microg) was administered i.c.v. and rats were killed 1, 3 or 6 h after the injection. I.c.v. LPS-0.5 microg did not cause changes in mean arterial pressure (MAP) over 6 h, whereas LPS-5 micro induced a temporary decrease in MAP approximately 30 min after the injection. LPS at either dose increased heart rate. Whereas induction of Fos-like immunoreactivity was confined to the dorsal medial parvocellular division (mpd) of the PVN with the lower dose, labeling was found throughout the PVN with the higher dose. At 3 h, LPS-5 microg also stimulated increases in arginine vasopressin (AVP) heteronuclear RNA levels in the posterior magnocellular and dorsal parvocellular divisions of the PVN at 3 h, and activation of catecholaminergic neurons in the hypothalamus and brainstem. Increases in tyrosine hydroxylase (TH) mRNA levels were found in the locus coeruleus at 6 h. LPS at both doses elevated plasma ACTH levels and corticotropin-releasing factor gene expression in the mpd of the PVN. I.c.v. LPS induced IL-1beta mRNA in the meninges and ventricular ependymal lining at 1 h, and in the periventricular PVN at 3 h. Induction of IL-1beta mRNA was found in the lung at 1 h, and a significant increase in plasma LPS binding protein occurred at 3 h. These findings suggest that PVN activation induced by the lower dose of LPS is related primarily to increases in activity of the HPA axis, whereas the higher dose of LPS more widely activates autonomic regulatory centers including the PVN and also stimulates changes in sympathetic output and hypothalamic AVP synthesis. Activation of the PVN by i.c.v. LPS likely occurs through both central and systemic routes. Differential neuronal activation in the PVN is functionally related to autonomic/endocrine responses elicited by brain inflammation.